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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the discharge between a feed brush and an 
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electrostatic attraction structure for a belt for carrying a recording paper. 

SOLUTION: At times to, t4 , etc., where an electrode for applying a positive 
voltage to the feed brush starts to make contact, and at the times t2, etc., 
where an electrode for applying a negative voltage starts to make contact, a 
power source voltage is changed with the time so that the voltage applied to 
the respective electrodes is 0 kV. Accordingly, a potential difference is 
hardly caused between the feed brush and the electrode at the moment of the 
contact between the both, and the discharge can be prevented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration which sticks to a conveyance belt and 
conveys a record medium according to the electrostatic force produced between a conveyance belt and 
record media, such as detail paper, by impression of an electrical potential difference in detail about the 
electrical-potential-difference impression approach for electrostatic adsorption of a recording apparatus 
and a conveyance belt. 
[0002] 

[Description of the Prior Art] The thing in recording apparatus, such as a printer and a copying machine, 
using the conveyance belt as carrier system of record media, such as detail paper, is known. Especially 
the thing using this conveyance belt is suitable for high-speed record, and is used for the range 
corresponding to the width of face of the record medium conveyed also in the recording device of an ink 
jet method recently as a thing which arranged the ink delivery and which enables improvement in the 
speed of record with the so-called full line type of recording head. 

[0003] The typical thing of a method which adsorbs a record medium at such a conveyance belt equips a 
belt with an electrode, and adsorbs a record medium and a belt by impressing an electrical potential 
difference to this electrode according to the electrostatic force produced between a record medium and a 
belt. 

[0004] Drawing 1 is drawing showing the 1 conventional example of the conveyance device which used 
such a conveyance belt, and is set to drawing 1 . 1 is an electric supply brush (although prepared in the 
position of symmetry about the conveyance belt 1, the electric supply brush which impresses an 
electrical potential difference to electrode 2B) for using a belt, 2A, and 2B as an electrode, using the 
body of 3 to electrode 2 A, and impressing an electrical potential difference. Un-illustrating and 5 are the 
electric discharge brushes (the brush which discharges electrode 2B is un-illustrating similarly) for 
discharging electrode 2 A. Moreover, as shown in drawing 2 which is D-E-lines cross section in drawin g 
1 , the recording head to which 7 carries out the regurgitation of the ink, and 8 are ink breathed out from 
a recording head 7. As shown in these drawings, only the electric supply section in contact with each 
brush exposes electrode 2 A and 2B, and other parts are covered with surface layer 1 A (refer to drawing 
2). 

[0005] In the above belt conveyance device, the detail paper to which paper is fed in the direction of 
drawing Nakaya mark A by the feed device in which it does not illustrate appears on a belt 1 . At this 
time, a power source with an electrical potential difference of +lkV connects with the electric supply 
brush 3 corresponding to electrode 2A, and the power source with an electrical potential difference of - 
lkV is connected to the electric supply brush of another side corresponding to electrode 2B. And if it 
contacts at the time of the electric supply section of the electrode with which each electric supply brush 
corresponds with migration of a belt, and order, the electrical potential difference of +lkV and - lkV will 
be impressed to the electrode 2 A and 2B which contact, respectively. Consequently, an electrical 
potential difference produces polarization on surface layer 1 A and the detail paper near the upper part of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/16/06 



JP,2002-193470,A [DETAILED DESCRIPTION] 



Page 2 of 5 



the belt 1 which corresponds to the part of the electrode by which the seal of approval was carried out in 
location, and according to the electrostatic force, the detail paper can be drawn near to surface layer 1 A, 
and is adsorbed by the belt 1 . 

[0006] Thus, record of an alphabetic character, an image, etc. is performed on the space by breathing out 
ink 8 from a recording head 7 to the recording paper which a belt 1 is adsorbed and is conveyed. The 
detail paper which ended record is discharged electricity being discharged with the conveyance in the 
location of an electric discharge brush, and dissociating from the hand belt 1. 
[0007] 

[Problem(s) to be Solved by the Invention] By the conveyance device of the above-mentioned 
conventional example, there was a problem that a discharge phenomenon might be produced between an 
electric supply brush and an electrode. 

[0008] That is, in drawing of longitudinal section of the belt 1 shown in drawing 3 , the momentarily 
high potential difference may be produced between the electric supply section and a brush in the part in 
[ C ] drawing in case the electric supply section of each electrode 2A begins a brush 3 and contact with 
conveyance of a belt 1, and, thereby, discharge may arise among these. This causes electrical noise and 
brings about degradation of a brush and an electrode. 

[0009] Moreover, when an electric discharge brush begins the electric supply section of an electrode, 
and contact, the high potential difference may be produced momentarily similarly and a discharge 
phenomenon may be produced similarly. 

[0010] The place which it is made in order that this invention may solve the above-mentioned problem, 
and is made into the purpose is to offer the electrical-potential-difference impression approach for 
electrostatic adsorption of the recording apparatus which it prevents beforehand that discharge arises 
between an electric supply brush and an electrode, and can prevent degradation of the brush by it and an 
electrode, and a conveyance belt. 
[0011] 

[Means for Solving the Problem] Therefore, have a conveyance belt for carrying out electrostatic 
adsorption and conveying a record medium in this invention, and it sets to the recording device which 
records on the record medium conveyed with this conveyance belt. The electrode prepared in the 
conveyance belt concerned since the electrostatic force for said electrostatic adsorption is produced 
between a conveyance belt and a record medium, When said electrode is contacted, the electric supply 
brush for impressing an electrical potential difference to said electrode and the value of said electrical 
potential difference are controlled by migration of said conveyance belt and said electrode contacts said 
electric supply brush with the migration at least, It is characterized by having the armature-voltage 
control means which makes the value of said electrical potential difference the value which discharge 
does not produce between electrodes and the brushes concerned concerned. 
[0012] Moreover, have a conveyance belt for carrying out electrostatic adsorption and conveying a 
record medium, and it sets to the electrical-potential-difference impression approach for electrostatic 
adsorption of the conveyance belt in the recording apparatus which records on the record medium 
conveyed with this conveyance belt. The electrode prepared in the conveyance belt concerned since the 
electrostatic force for said electrostatic adsorption is produced between a conveyance belt and a record 
medium, And when said electrode is contacted, the electric supply brush for impressing an electrical 
potential difference to said electrode is prepared, the value of said electrical potential difference is 
controlled by migration of said conveyance belt and said electrode contacts said electric supply brush 
with the migration at least, It is characterized by having the step made into the value from which 
discharge does not produce the value of said electrical potential difference between electrodes and the 
brushes concerned concerned. 

[0013] Since according to the above configuration it considers as the value from which discharge does 
not produce the value of the electrical potential difference impressed to an electrode between electrodes 
and the brushes concerned concerned at least when the electrode of a conveyance belt contacts an 
electric-supply brush with the migration, at the time of the contact, there is no potential difference which 
produces discharge between an electric supply brush and an electrode, and, thereby, it can prevent the 
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discharge phenomenon between these members. 
[0014] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. 

[0015] [Operation gestalt 1] drawing 4 is drawing showing the outline configuration of the recording 
device concerning 1 operation gestalt of this invention. The same sign is given to the element shown in 
drawing 1 , and the same element, and the detailed explanation is omitted. 
[0016] As shown in this drawing, two or more electrode 2 A and 2B are prepared in the migration 
direction of a conveyance belt at the predetermined spacing at the conveyance belt 1, respectively. As 
drawing 1 R> i explained, these electrodes are covered with surface layer 1 A (refer to drawing 2 ), and 
form the electric supply section for only the part being exposed and contacting the electric supply 
brushes 3 and 4. Moreover, the electric supply brushes 3 and 4 are formed in the location corresponding 
to the both ends of the direction which intersects perpendicularly in the, migration direction (direction 
shown by the drawing Nakaya mark) about the conveyance belt 1, respectively. Although the seal of 
approval of the forward electrical potential difference is carried out to electrode 2A and a negative 
electrical potential difference is impressed to electrode 2B through these electric supply brushes, the 
applied voltage of this operation gestalt changes in pulsating flow so that it may be later mentioned in 
drawin g 6 . Thereby, the detail paper to which paper is fed from the non-illustrated feed section is 
mainly adsorbed among these electric supply brushes 3 and 4, and is conveyed with a belt 1 . Among 
these electric supply brushes 3 and 4, as shown by the alternate long and short dash line in drawing, 
yellow (Y), a Magenta (M), cyanogen (C), and the recording heads 7Y, 7M, 7C, and 7K that carry out 
the regurgitation of the ink of black (K), respectively are formed. The field which the regurgitation ink 
droplet of the recording paper conveyed reaches by this can be kept flat. In addition, the recording head 
used with this operation gestalt is the so-called thing of the bubble jet (trademark) method which ink is 
made to produce air bubbles using the heat energy which an electric thermal-conversion component 
generates, and carries out the regurgitation of the ink also in an ink jet method. 
[0017] Electrode pattern detection equipment 9 is formed in the downstream of the recording paper 
conveyance way by the conveyance belt 1 . As shown in drawing 5 , this electrode pattern detection 
equipment 9 detects the difference in a reflection factor optically about the pattern of the electric supply 
section for contacting the part 3 which electrode 2A exposed, i.e., an electric supply brush, and outputs 
the synchronizing signal of that electrode pattern. That is, the detecting signal of electrode 2 A detected 
with the period according to the passing speed of the conveyance belt 1 is outputted to a power circuit 
1 0 as a synchronizing signal of an electrode. In addition, the method of detection of an electrode pattern 
of not being restricted to what is depended on the difference in the above-mentioned reflection factor is 
natural, for example, may detect the level difference of the outcrop of an electrode. A power circuit 10 
generates the pulsating flow electrical potential difference which changes a period with respectively 
fixed a forward electrical potential difference and a negative electrical potential difference 
synchronizing with the synchronizing signal from this electrode pattern detector 9. 
[0018] Drawing 6 is drawing showing the pulsating flow electrical potential difference based on the 
above-mentioned synchronizing signal and it. As shown in this drawing, a power circuit 10 generates the 
pulsating flow electrical potential difference of the same period as the synchronizing signal inputted 
from electrode pattern detection equipment 9, and, as for forward [ these ] and each negative pulsating 
flow electrical potential difference, an absolute value changes between OkV and 2kV. And forward [ of 
these power circuits ] and a negative electrical potential difference are impressed to electrode 2A and 2B 
which correspond through the electric supply brushes 3 and 4 which correspond, respectively, 
respectively. 

[0019] Drawing 7 (a) - (d) is drawing explaining the physical relationship of the impression timing to 
electrode 2 A of each forward and negative electrical potential difference and 2B which were generated 
in the above-mentioned power circuit 10, and the electric supply brush and electrode relevant to this, and 
is drawing which looked at the conveyance section by the belt of a recording apparatus from the upper 
part. In addition, this drawing is shown in the condition of not covering an electrode by the surface layer 
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so that the physical relationship of an electric supply brush and an electrode may be known clearly. 
[0020] Time amount passes in this order and drawing 7 (a), (b), (c), and (d) show physical relationship 
in case the conveyance belt runs about the electric supply brushes 3 and 4. That. is, in the physical 
relationship at the time of the time amount tO and t4 which showed drawing 7 (a) to drawing 6 , and 
drawin g 7 (b), the physical relationship at the time of the time amount tl and t5 of drawing 6 and 
drawing 7 (c) show the physical relationship at the time of the time amount t2 of drawing 6 , and 
drawin g 7 (d) shows the physical relationship at the time of the time amount t3 of drawin g 6 , 
respectively. 

[0021] At the time of time amount tO, if it explains according to advance of the conveyance belt 1, as 
shown in drawing 7 (a), electrode 2A will begin the electric supply brush 3 and contact, and, on the 
other hand, electrode 2B will already touch the electric supply brush 4. At this time, as shown in 
drawing 6 , -2kV is impressed to OkV and electrode 2B at electrode 2A. 

[0022] Next, in time amount tl, the electric supply brushes 3 and 4 touch electrode 2A and 2B which 
already correspond, and the seal of approval of the -lkV is carried out to IkV and electrode 2B at 
electrode 2A at this time. 

[0023] Furthermore, in time amount t2, electrode 2B begins to contact the electric supply brush 4, and,, 
on the other hand, it is in the condition that electrode 2 A already contacted the electric supply brush 3. 
At this time, the electrical potential difference of 2kV is impressed to OkV and electrode 2A at electrode 
2B, respectively. 

[0024] In time amount t3, each electrode already touches the electric supply brush 3 and the electric 
supply brush 4. At this time, as for lkV and an electrode, the electrical potential difference of -lkV is 
impressed to electrode 2A. 

[0025] At the time of time amount t4, it is the same as the physical relationship at the time of time 
amount tO, and an electrical-potential-difference value, and it repeats the value of the same physical 
relationship and an electrical potential difference henceforth. 

[0026] The moment an electrode begins contact to an electric supply brush, the electrical-potential- • 
difference value impressed to the electrode is set to OkV so that clearly from the above explanation. It 
can prevent beforehand that do not produce the big potential difference at least between an electric 
supply brush and an electrode, and a discharge phenomenon arises among these members the moment of 
beginning contact, or immediately after that, by this. Moreover, according to the above-mentioned 
physical relationship and the electrical-potential-difference value change, between adjacent electrode 2 A 
of forward potential and electrode 2Bs of negative potential, the 2kV potential difference is always 
maintained, and the above-mentioned discharge can be prevented appropriately, keeping good the 
adsorption power of the recording paper by electrostatic force for this reason. 
[0027] Moreover, especially with this operation gestalt, the electric discharge brush is omitted by 
devising the die length which extends in the detail-paper conveyance direction of an electric supply 
brush. 

[0028] That is, as shown in drawing 7 (a) and (c), when an electrode begins to contact the upstream edge 
about the conveyance direction in the die length of an electric supply brush, at the edge of the 
downstream, the same polar electrode ends contact, the time of the electrical potential difference 
impressed to the moment being set to OkV, and there being also no discharge between an electric supply 
brush and an electrode, and an electrode separating from an electric supply brush also at the downstream 
edge, by this, - positive/negative — it is charged in neither but the need for electric discharge is lost. 
Consequently, it becomes possible to omit an electric discharge brush. 

[0029] In addition, although a synchronizing signal is generated and the pattern of an electrode shall be 
detected with the above-mentioned operation gestalt, generating of a synchronizing signal is not 
restricted to this. For example, it asks for the rate of a conveyance belt, arrangement spacing of an 
electrode, etc. beforehand, and you may make it generate a synchronizing signal or a direct pulsating 
flow electrical potential difference based on this. In this case, arrangement spacing of an electrode does 
not necessarily need to be equal. 

[0030] Moreover, although the above-mentioned operation gestalt explained the recording device which 
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used the so-called recording head of Bubble Jet, it is natural. [ of application of this invention not being 
restricted to such a recording device ] If it is a recording device using the conveyance device by the 
conveyance belt of this invention, the recording method's not asking is clear from the above-mentioned 
explanation. 
[0031] 

[Effect of the Invention] Since it considers as the value from which discharge does not produce the value 
of the electrical potential difference impressed to an electrode between electrodes and the brushes 
concerned concerned at least according to this invention when the electrode of a conveyance belt 
contacts an electric-supply brush with the migration as explained above, there is no potential difference 
which produces discharge between an electric-supply brush and an electrode, and, thereby, it can 
prevent the discharge phenomenon between these members at the time of the contact. 
[0032] Consequently, it becomes possible to prevent generating of the electrical noise by discharge, and 
to prevent degradation of an electric supply brush and an electrode. 



[Translation done.] 
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